Summary
The frequency of "significant" jaundice of the newborn at this hospital increased from 8-1% of all live births in 1971 to 12-1% in 1972 and 15-4% in 1973. This coincided with an increased use of oxytocic agents and epidural anaesthetics in labour, and a change in the artificial feed given to normal infants.
A retrospective study of jaundiced infants born in 1972 failed to explain the increase in jaundice. Though the use of oxytocic agents was not the direct cause, since their use results in the delivery of many more infants before 40 weeks of gestation it may be a contributory factor. The use of epidural anaesthetics was statistically related to the development of jaundice but the nature of the association was not clear. Mothers of infants who became jaundiced had a significantly higher frequency of poor past obstetric histories, but once again the association was not clear. The change in artificial feeds was excluded as a possible cause. concentrations over 290 jsmol/l (17 mg/100 ml). In this report we call a peak total serum bilirubin concentration over 206 ,Lmol/I "significant" jaundice. This level is generally accepted as the upper limit for so-called "physiological jaundice of the newborn" higher levels in mature infants suggest an underlying pathological process. 3 The figures in table I refer to infants of all gestational ages. We have arbitrarily called peak total serum bilirubin concentrations over 290 4mol/l "severe" jaundice to highlight the fact that the increase in the frequency of jaundice is the same at high levels. Significant bruising ..
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gestation. When dates were in doubt the estimated date of delivery determined by ultrasonic fetal cephalometry was used.5 "Significant bruising" was recorded whenever bruising was mentioned in the case notes. Of the 16 infants excluded for this reason four had widespread petechial haemorrhages and one had bruised feet from capillary blood collections (for serum bilirubin estimations). Six had scalp trauma from ventouse extraction. "Significant infection" included five infants with urinary tract infections, one with proved septicaemia, three with septicaemia-like illnesses not proved by culture, two with pneumonia, two with umbilical sepsis, one with salmonella gastroenteritis, and one with an infected circumcision wound.
ABO incompatibility led to exclusion in only 10 cases and was thus probably underdiagnosed. The diagnosis was made only when (a) the blood groups of the mother and infant were appropriate and, (b) a direct Coombs test in cord blood gave a positive result. All cases thus diagnosed had severe jaundice.
PATTERN OF JAUNDICE
Of the 312 infants 150 (48-1%) developed peak serum bilirubin levels between 207 and 240 ,umol/l (121 and 14-0 mg/100 ml) (table IV) .
Nevertheless, 46 (15%) reached levels at which exchange transfusion had to be considered. Fifteen infants (4-8%) (0-4% of all live births) required exchange transfusions.
A total of 196 infants (63%) reached their peak levels at 4 or 5 days of age (table V) ; few showed the early-peak characteristic of haemolytic jaundice. At 8 days of age 55 infants (17-6%) still had levels of 207-274 ,umol/l and 51 infants (1633%) levels of 173-206 [,mol/l. In 176 the levels were unknown. The overall pattern seemed to be an unconjugated jaundice, slow to peak and slow to resolve. Except when jaundice was resolving none of the infants studied developed conjugated bilirubin concentrations over 34 i±mol/l (2 mg/100 ml). induce labour, the remaining mothers having it to accelerate labour after spontaneous onset. Of the control group mothers 99 (67-3 %) were induced with oxytocin, the others having it for acceleration. Thus there were no significant differences between the groups in the numbers given oxytocin nor in how it was used. The maximum dose ranges and durations of administration between the groups were the same.
Comparison of peak total serum bilirubin concentrations in the jaundiced group showed no difference between those whose mothers received oxytocin and those whose mothers did not (table VIII) . This difference was probably significant (X2 = 5-39; 0-025 >P > 0 01).
The numbers of "top-up" doses given in each group did not differ significantly. The number of "top-ups" reflects the total dose of the local anaesthetic used and the duration of anaesthesia.
As mothers who receive oxytocin are also likely to have an epidural anaesthetic those in whom this combination occurred were compared with 100 control group mothers. The difference was not significant. Case notes lacked sufficient details for assessing the quantities of feeds given in most cases, so that direct assessment of the adequacy of feeding in each group was not possible. An indirect assessment was made by calculating the weight change between birth and the fourth day of life as a percentage of birth weight, assuming that this weight change at least partly reflects adequacy of feeding in the first few days.
These percentage weight losses in each group are shown in table XIV.
Two of the jaundiced infants and 16 of the controls were discharged before the fourth day. There were no significant differences in weight loss during the first four days between the two groups, suggesting that feeding patterns were similar. 
OTHER FACTORS
Analysis of the following factors yielded no differences between the groups: (1) maternal age and parity, matched in the study groups, did not differ from the general hospital population in the same year; (2) ethnic origins of parents; (3) socioeconomic class; (4) home address during pregnancy-there was no unusual "clustering" of home addresses of mothers in either group; (5) maternal past medical history; (6) frequencies of ABO blood groups of both mothers and infants; (7) complications of pregnancy; (8) time of admission, length of stay in labour ward, duration of labour; (9) birth weight; (10) infant's sex.
Discussion
Jaundice of unexplained aetiology is now a serious clinical problem at this hospital, involving not only a hazard to infants but also much valuable time of laboratory and medical staff.
While some of the observed increase in significant jaundice (table I) may be due simply to an increased awareness of jaundice, so that more infants had their serum bilirubin concentration measured, this could not account for the increase in severe jaundice. More infants now require exchange transfusion for unexplained jaundice than for rhesus isoimmunization.
The levels of serum bilirubin used to define significant and severe jaundice in table I are arbitrary, and the figures include preterm infants. So far we have been unable to obtain any evidence from our hospital records that the frequency of birth before term has changed in the past five years. The pattern of jaundice (tables IV and V) suggests a delay in uptake, intracellular transport, or conjugation of bilirubin rather than haemolysis, infection, or hepatocellular damage. It was similar to the pattern of so-called "jaundice of prematurity."
Despite the attempt to exclude all cases with a recognized cause of jaundice (table III) the jaundiced group studied probably still contained cases of differing aetiologies. It was tempting, when the jaundice epidemic was first noticed, to attribute it to a single new factor and to consider the coincidental changes in patient management-for example, active management of labour-as prime suspects. We did not, however, succeed in establishing a single cause or in specifically implicating changes in the management of labour. Nevertheless, some significant differences were found between jaundiced and nonjaundiced infants. It was also possible to exclude, as contributing significantly to the jaundice problem, certain mechanisms cited by others as causes of jaundice.
OXYTOCIN ADMINISTRATION
Ghosh and Hudson' reported an apparent increase in neonatal jaundice at their hospital and suggested that the increase was due to the use of oxytocin to induce labour. They further suggested that the forceful uterine contractions produced might cause intrapartum hypoxia in the fetus sufficient to damage the glucuronyl transferase system of the fetal liver. Davies et al.2 showed that infants of mothers whose labours were induced with oxytocin developed higher mean serum bilirubin levels than infants whose mothers received oxytocin to accelerate spontaneous labour or infants whose mothers had not received oxytocin at all. Gould et al.7 did not find an increase in jaundice with oxytocin.
We also found no relationship between oxytocin administration, either for induction or acceleration, and the development of significant jaundice. Nevertheless, though the numbers of mothers receiving oxytocin for induction of labour were similar in both groups the indications for which it was given were quite different. In general, the indications for induction in the jaundiced group mothers were those leading to delivery before 40 weeks of gestation. In contrast, the indications for induction in the control group mothers were those tending to result in later delivery, such as postmaturity.
Many Numerous reports have linked use of the "pill" with increasing neonatal jaundice.9 We found no evidence that the pill is contributing substantially to the jaundice epidemic, though an effect in individual cases cannot be excluded. INFANT FEEDING Smallpiece and Davies1°suggested that infants who are fed late or inadequately in the first few days have higher serum bilirubin levels than those fed early and adequately. There was no evidence in our study that feeding was delayed in many infants. Judging from patterns of weight loss in the first days of life (table XIV) feeds seemed adequate -or at least similar in both groups.
Possibly different types of feeds might lead to different degrees of jaundice in newborn infants. For example, some mothers secrete substances in their breast milk which are thought to inhibit bilirubin conjugation, and infants receiving such breast milk become severely jaundiced.
The types of feeds given to the infants studied were human breast milk or prepacked artificial milk. The numbers of infants receiving each type were similar in each group, and no association between a particular feed and the development of jaundice emerged.
A prospective study was performed in 1973 in which the infants in one nursery were fed with artificial milk used before the major feed change in 1971, the rest of the hospital continuing with the artificial feed used throughout 1972. The frequency of significant jaundice remained the same in each group.
No single explanation for the jaundice epidemic was found. It appears that it may be due in part to a shift in the distribution of gestational ages, many more irnfants now being born before 40 weeks of gestation. This shift is partly due to more early inductions of labour as a result of a policy of active management of labour; it may also be due partly to earlier delivery because of previous cervical dilatation. The association between epidural anaesthesia and jaundice remains obscure.
Continuing investigations include (a) a prospective study in which infants from labours managed actively are being compared with infants from labours managed conservatively, and (b) retrospective studies to establish whether the frequency of preterm delivery has changed. Close follow-up of all severely jaundiced infants including audiometric assessment is under way.
